For a dissipative system with Ohmic friction, we obtain a simple and exact solution for the wave function of the system plus the bath. It is described by the direct product in two independent Hilbert space. One of them is described by an effective Hamiltonian, the other represents the effect of the bath, i.e., the Brownian motion, thus clarifying the structure of the wave function of the system whose energy is dissipated by its interaction with the bath. No path integral technology is needed in this treatment.
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The derivation of the Weisskopf-Wigner line width theory follows easily.
The simplest example of a dissipative system, an harmonic oscillator coupled to the environment, which is a bath of harmonic oscillators, has been the subject of extensive studies [I-15] .
We shall show in the present paper that in a special case, the Ohmic case (to be defined later), the dissipative system can be exactly treated both classically and quantum mechanically, thereby clarifying the sense in which the wave function is describable by an effective Hamiltonian. In this treatment path integral technology is not needed, and our presentation is self-contained.
We consider the problem discussed by Caldeira and Leggett (CL) [1] , an harmonic oscillator system (the dissipative system) with coordinate q, mass M, and frequency (w_ + Aw2) 1/2, interacting with a bath of N harmonic oscillators of coordinates xj, mass mj, and frequency wj., where Aw 2 is a shift induced by the coupling already discussed by CL. The Hamiltonian of the system and the bath is:
The dynamic equation for operators in the Heisenberg representation leads to the following set of equations of motions: 
the frequency is shifted to wo. Then equation (4) 
with the Brownian motion driving force:
. sinwjt) .
During the derivation, in order to carry out the integral in eq. (5), we used the requirement of the inverse Laplace transform that s must pass all the singular points from right of the complex plane, and hence real(s) >0.
Equation (8) and (9) are the equations of a driven damped harmonic oscillator, the solution of which is well known as a linear combination of the initial values at qo, _to, Xjo, and a_j0 :
and v= -_-wi, (13) and here w = (w02-r/2/4)1/2 is the frequency shifted by damping.
(All formulae are correct whether w is real or imaginary.
To avoid a minor detail of the initial value problem, we have redefined the initial time as t=0+.) The explicit expression for bjl, bj2, ail, ai2, flijl, and/3_j2 are well known in freshmen physics.
We emphasize that the use of the Laplace transform instead of the Fourier transform allows us to express q(t) and xj(t) explicitly in terms of the initial values, as in eq. (10) and eq.(ll).
The equations (10) and (11) (11) show that the operators q(t) and xi(t ) can each be written as a sum of two terms: We shall first analyze the structure of SQ. We write that:
To explicitly show that we are discussing the SQ space, we define Q0 -q0, Q0 -30. The eigenfunction of Q(t) with an eigenvalue denoted by Q1, inthe Q0 representation, is easily calculated to be: Thus we define the canonical momentum P(t) as:
and get the commutation rule: [Q(t),P(t)] = ih. 
Thus [uQ > H (_1o6
> is an eigenvector of q(t), with eigenvalue of Q + _ _j. In other words, J j the eigenvector of q(t) with eigenvalue q is [q, {_j} >= lUq _ _, _j > 1"I (_ IO_# >.
J J
If initially the wave function is I_0 >= I¢0 > H _) Ixj0 >, to calculate the wave function at J time t, we should expand _0 in terms of the eigenvectors Iq, {_j} >, i.e., we should calculate
¢(Q,t) __--< UQ I_3O
e jlxjo >= re" Xj(_j, t) ,(x,0)x 0(xj0)dx,0.
Then the wave function in the Schoedinger representation at time t is
Notice that ¢(Q, t) of eq. (24) 
